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Description 

The present invention relates to mechanisms 
for extracting water from a web of material, and, 
more particularly, from a fibrous web being pro- 
cessed into a paper product on a papermaking 
machine. Specifically, the present invention is an 
impermeable belt designed for use on a long nip 
press on a papermaking machine, and a method 
for constructing the impermeable belt. 

Description of the Prior Art 

During the papermaking process, a fibrous web 
is formed on a forming wire by depositing a fibrous 
slurry thereon. A large amount of water is drained 
from the slurry during this process, after which the 
newly formed web, left behind on top of the for- 
ming wire, proceeds to a press section. The press 
section includes a series of press nips, in which the 
fibrous web is subjected to compressive forces 
designed to remove additional water therefrom. 
The web finally proceeds to a drying section, which 
includes heated dryer drums around which the web 
is directed. The heated dryer drums reduce the 
water content of the web to a desirable level 
through evaporation, thereby completing the manu- 
facture of a paper product. 

Rising energy costs have made it increasingly 
desirable to remove as much water as possible 
from the web prior to its entering the dryer section. 
The dryer drums are typically heated from within 
by steam and related costs can be substantial, 
especially when a large amount of water needs to 
be removed from the web. 

Traditionally, press sections have included a 
series of nips formed by pairs of adjacent cylin- 
drical press rollers- In recent years, the use of long 
press nips has been found to be advantageous 
over the use of nips formed by pairs of adjacent 
rollers. Long press nips are so called because they 
have a greater extent in the longitudinal, or ma- 
chine, direction than those formed by pairs of adja- 
cent rollers. The longer the web can be subjected 
to pressure in the nip, the more water can be 
removed there, and, consequently, the less will 
remain to be removed through evaporation in the 
dryer section. This is accomplished in a long press 
nip by virtue of the fact that any given portion of 
the fibrous web takes a longer time to pass through 
the nip. 

The present invention relates to long nip 
presses of the shoe type. In this variety of long nip 
press, the nip is formed between a cylindrical 
press roller and an arcuate pressure shoe. The 
latter has a cylindrically concave surface having a 
radius of curvature close to that of the cylindrical 
press roller. When roller and shoe are bought into 



close physical proximity, a nip is formed which can 
be five to ten times longer in the longitudinal, or 
machine, direction than one formed between two 
press rollers. This increases the so-called dwell 

5 time of the fibrous web in the long nip while 
maintaining the same level of pressure per square 
inch pressing force used in a two-roller press. The 
result of him new long nip technology has been a 
dramatic increase in dewatering of the fibrous web 

10 in the long nip when compared to conventional nips 
on paper machines. 

A long nip press of the shoe type requires a 
special belt, such as that shown in U.S. Patent No. 
4,946,731 to Dutt. This belt is designed to protect 

is the press fabric supporting, carrying, and dewater- 
ing the fibrous web from the accelerated wear that 
would result from direct, sliding contact over the 
stationary pressure shoe. Such a belt must be 
made with a smooth impervious surface that rides, 

20 or slides, over the stationary shoe on a lubricating 
film of oil. The belt moves through the nip at 
roughly the same speed as the press fabric there- 
by subjecting the press fabric to minimal amounts 
of rubbing against stationary components of the 

2$ press. 

A typical configuration for a long nip press 
involves the use of two press fabrics. The compo- 
nents in the nip can be listed in the following 
sequence: a grooved cylindrical press roller, a first 

30 press fabric, the fibrous web or nascent paper 
sheet, a second press fabric, the special belt, the 
lubricating film, and the arcuate pressure shoe. 

Many of the long nip presses currently in com- 
mercial operation are of the above configuration. 

35 However, this so-called double-felted long nip 
press is limited to certain types of paper grades. 
To expand the application of the long nip press to 
finer paper grades and newsprint, it will be neces- 
sary to develop a single-felted long nip press. 

40 In a single-felted long nip press, the compo- 

nents in the nip would be listed in the following 
sequence: a smooth cylindrical press roller, the 
fibrous web or nascent paper sheet, the press 
fabric, the special belt, the lubricating film, and the 

45 arcuate pressure shoe. As implied by this se- 
quence, the fibrous web actually contacts the cylin- 
drical press roller in a single-felted long nip press. 

In the double-felted long nip press, the water 
pressed from the fibrous web can pass into either 

so of the two press fabrics, as well as into the grooves 
provided in the cylindrical press roller. In the sin- 
gle-felted long nip press, two of these sinks for 
water storage have been eliminated. There is only 
one felt and, because the fibrous web contacts the 

55 cylindrical press roller directly, this roller must have 
a smooth surface. Clearly, this loss of temporary 
water storage space must be made up in another 
fashion, because it is absolutely mandatory that 
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voids be provided in the nip of the press, so that 
water pressed from the paper sheet in a single- 
felted long nip press will have a place to go. 

Two approaches have been taken to achieve a 
satisfactory solution of this problem. Canadian Pat- 
ent No. 1,190,779 shows a long nip press belt 
having voids on the felt side. These voids arise 
from the weave pattern of the base fabric and the 
absence of impregnation on the felt side of the 
belt, and provide a place into which liquid can be 
transferred during passage of the fibrous web, 
press fabric, and special belt through the nip. 

The other approach is represented by the pre- 
viously noted U.S. Patent No. 4,946,731. This 
shows a long nip press belt having grooves on the 
side facing the felt, or press fabric, to store water 
pressed from the fibrous web. 

While these two approaches were directed pri- 
marily toward achieving a solution to the water- 
removal problem in a single-felted long nip press, it 
has been found that use of either belt in a double- 
felted long nip press leads to enhanced dewater- 
ing. 

The second of the these two approaches has 
proven to be the more viable, yet grooved long nip 
press belts are susceptible to a whole new set of 
problems. Common belt failures are caused by 
delamination and collapse of the grooves. In the 
case of the former, it is more accurate to say that 
the so-called land areas, which remain on the sur- 
face of the belt when the grooves are cut and 
which separate the grooves to some degree, peel 
from the surface of the belt in long strands. Not 
only does this leave the belt grooveless, but the 
long strands, the peeled land areas, also become 
entangled in the papermachine components. The 
invention shown in U.S. Patent No. 4,946,731 pro- 
vides a solution to the problem of delamination by 
anchoring the land areas to the belt with staple 
fibers from the spun yarns used to weave its base 
fabric. 

The grooves may collapse under the elevated 
compression to which the belt is subjected in the 
nip. Here, it is more accurate to say that the land 
areas separating the grooves partially or complete- 
ly flatten in the nip, closing the grooves to some 
degree, thereby reducing their effectiveness as a 
temporary storage place for water. 

The manufacture of long nip press belts also 
presents difficulties. Typically, an endless base 
fabric must be provided in the dimensions required 
for a specific long nip press. That is to say, the 
endless base fabric must have a width, measured 
transversely thereacross, equal to that of the long 
nip press, and a length, measured longitudinally 
therearound, sufficient to permit the belt to be 
trained about all the tension and guide rolls on the 
press. As a consequence, each long nip press belt 



is to a large extent a unique item, making it difficult 
to streamline the process whereby belts of different 
size are manufactured. 

The present invention includes a method for 

5 manufacturing long nip press belts of varying trans- 
verse and longitudinal dimensions, which does not 
require the provision of an endless base fabric in 
the dimensions required for a specific long nip 
press. As a consequence, long nip press belts may 

w be readily and quickly manufactured for a variety of 
different presses on a single apparatus with com- 
mon materials. 

The present invention also includes a belt 
made in accordance with the method. The belt, in 

75 addition to its ease of manufacture, is also less 
susceptible to delamination and collapse of its 
grooves than the belts of the prior art. 

Summary of the Invention 

The long nip press belt of the present invention 
is constructed by winding an elongated strip ar- 
ound and between a pair of process rolls to pro- 
duce a closed helix having a desired length, as 

25 measured longitudinally around the closed helix, 
and a desired width, as measured transversely 
across the closed helix. 

The elongated strip, which has a constant width 
and a uniform thickness, includes a reinforcing 

30 web, which may be a narrow strip of woven fabric, 
having a first side and a second side. The first side 
is coated with a first coating of a first polymeric 
resin, this first coating being uniformly smooth. 
The second side of the reinforcing web is coat- 

35 ed with a second coating of a second polymeric 
resin, which has a hardness value greater than that 
of the first.polymeric resin. The second coating has 
at least one groove in a longitudinal direction along 
the elongated strip. The thickness of the elongated 

40 strip, as measured from the surface formed by the 
first coating to the outer surface of the land areas 
separating the grooves in the second coating, is 
uniform. 

As noted above, the present belt is manufac- 
45 tured using a pair of process rolls. These process 
rolls are rotatable about their respective axes, and 
are situated such that their axes are parallel to one 
another. The distance separating the process rolls 
is set and determines the length of the belt, as 
so measured longitudinally therearound, to be manu- 
factured. 

The manufacture of a belt is begun by extend- 
ing the elongated strip from one of the process 
rolls toward the other process roll, around that 
55 other process roll, and back to the first roll, to form 
a first coil of a closed helix which becomes the 
final belt. To form this first, and all subsequent, 
coils of the closed helix, the uniformly smooth first 
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coating on the elongated strip faces the process 
colls and ultimately forms the inner surface of the 
closed helix. 

Once such a first coil has been formed, it is 
closed by joining the edge of the elongated strip 
adjacent to the beginning thereof to the edge of the 
elongated strip at the point being wound onto the 
process roll. Then, manufacture proceeds by rotat- 
ing the process rolls in a common direction to 
produce subsequent coils by winding the elongated 
strip onto the process rolls, while continuously join- 
ing the edge of the elongated strip where just 
being wound onto the process rolls to that which 
has already been wound thereabout. 

When this has continued from the time re- 
quired to produce a closed helix of the desired 
width, as measured transversely thereacross, the 
elongated strip, not yet wound onto the process 
rolls and no longer required, is cut. leaving the 
complete closed helix of desired length and width 
on the process rolls. It is then removed therefrom 
to provide a belt suitable for use as a long nip 
press belt on a papermachine. 

The present invention will now be described in 
more complete detail with frequent reference being 
made to the following set of figures. 

Brief Description of the Drawings 

Figure 1 is a side eievational view of a long 
press nip for which the belt of the present invention 
is designed. 

Figure 2 is a partially sectioned front view of 
the press nip shown in Figure 1 . 

Figure 3 is a plan view of the belt of the 
present invention. 

Figure 4 illustrates the method by which the 
belt of the present invention may be manufactured. 

Figure 5 is a cross section of the elongated 
strip having edges which form a buttress joint when 
wound into the form of a closed helix to produce 
the present belt. 

Figure 6 is a cross section similar to that 
showing Figure 5 wherein the elongated strip has 
edges which form a skived joint. 

Figure 7 is a cross section similar to those 
shown in Figures 6 and 7 wherein the elongated 
strip has edges which form an interlock joint. 

Detailed Description of the Preferred Embodiment 

A single-felted long nip press for dewatering a 
fibrous web being processed into a paper product 
on a paper machine is shown in Figures 1 and 2. 
The press nip 10 is defined by a smooth cylindrical 
press roller 12, an arcuate pressure shoe 14, and a 
belt 16 of the present invention arranged such that 
it bears against the surface of the cylindrical press 



roller 12. The arcuate pressure shoe 14 has about 
the same radius of curvature as the cylindrical 
press roller 12. The distance between the cylin- 
drical press roller 12 and the arcuate pressure 
5 shoe 14 may be adjusted by means of conven- 
tional hydraulic or mechanical apparatus, which is 
not shown, connected to rod 18 pivotally secured 
to arcuate pressure shoe 14. The rod 18 may also 
be actuated to apply the desired pressure to the 
w arcuate pressure shoe 14. It will be appreciated 
that the cylindrical press roller 12 and arcuate 
pressure shoe 14 described above and shown in 
Figures 1 and 2 are conventional in the art. 

Also shown in Figures 1 and 2 are a paper- 
75 maker's wet press fabric 15 and a fibrous web 17 
being processed into a paper sheet. The motions 
of the belt 16, press fabric 15, fibrous web 17 and 
cylindrical press roller 12 are as indicated by the 
arrows in Rgure 1. 
20 A plan view of the belt 16 of the present 
invention is provided in Figure 3. It has an outer 
surface 19 and an inner surface 20. The outer 
surface 19 is characterized by a plurality of 
grooves 22, while the inner surface 20 is uniformly 
25 smooth. Grooves 22 spiral in a substantially lon- 
gitudinal direction around the length of the belt by 
virtue of the helical fashion in which the belt is 
constructed. 

The method by which the belt may be manu- 
30 factured is illustrated in Figure 4. The apparatus 30 
includes a first process roll 32 and a second pro- 
cess roll 34, each of which is rotatable around its 
longitudinal axis. The first process roll 32 and the 
second process roll 34 are parallel to one another, 
35 and are separated by a distance, which will deter- 
mine the overall length of the belt to be manufac- 
tured thereon, as measured longitudinally around 
the belt. 

The belt is manufactured on apparatus 30 from 

40 an elongated strip 36, the details of which will be 
provided below during the discussion regarding 
Figures 5 through 7. To begin the manufacture of 
the belt, the beginning of the elongated strip 36 is 
extended in a taut condition from the first process 

45 roll 32 toward the second process roll 34, around 
the second process roll 34, and back to the first 
process roll 32 forming a first coil of a closed helix 
38. To close the first coil of the closed helix 38, the 
beginning of the elongated strip 36 is joined to the 

so elongated strip 36 just being wound onto the first 
process roll 32 by a suitable adhesive at point 40. 
This adhesive may be heat-activated. 

Thereafter, subsequent coils of closed helix 38 
are produced by rotating first process roll 32 and 

55 second process roll 34 in a common direction as 
indicated by the arrows in Figure 4, while feeding 
the elongated strip 36 onto the first process roll 32. 
At the same time, the elongated strip 36 being 
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freshly wound onto the first process roll 32 is 
continuously joined to that already on the first 
process roll 32 and the second process roll 34 by a 
suitable adhesive to produce additional coils of 
closed helix 38. 

This process continues until the closed helix 38 
has a desired width, as measured axially along the 
first process roll 32 or the second process roll 34. 
At that point, the elongated strip 36 not yet wound 
onto the first process roll 32 and the second pro- 
cess roll is cut, and the closed helix 38 produced 
therefrom is removed from the first process roll 32 
and the second process roll 34 to provide the belt 
16 of the present invention. 

It will be noted that an endless base fabric is 
not a part of the belt 16 of the present invention, 
nor does such a base fabric need to be coated with 
a polymeric resin on one or both sides, in contrast 
to long nip press belts of the prior art. The method 
to produce the present belt is quite versatile and 
. adaptable to the production of belts of a variety of 
longitudinal and transverse dimensions, since the 
same apparatus 30 and elongated strip 36 are 
always used. That is to say, the manufacturer, by 
practicing the present invention, need no longer 
produce an endless base fabric of appropriate 
width and length as a first step toward the manu- 
facture of a belt for a given papermachine. Rather, 
the manufacturer need only set the first process 
roll 32 and the second process roll 34 the appro- 
priate distance apart, to determine the length of the 
belt 16, and wind the elongated strip 36 onto the 
first process roll 32 and the second process roll 34 
until the closed helix 38 has reached the desired 
width. 

Turning now to the construction of the elon- 
gated strip 36, Figure 5 shows such a strip in cross 
section. The elongated strip first comprises a re- 
inforcing web 50, which may be a narrow strip of 
woven fabric. Monofilament yarns extruded from 
any of the synthetic polymeric resins commonly 
used to manufacture yarns for papermachine fab- 
rics are appropriate for use in weaving the required 
narrow strip of woven fabric for use as reinforcing 
web 50. Polyamide and polyester yarns are but two 
examples. The elongated strip 36 is of constant 
width and uniform thickness. The elongated strip 
36 has a first edge 52 and a second edge 54. 

The reinforcing web 50 has two sides, one of 
which is coated with a first coating 56 of a first 
polymeric resin. The first coating 56 is uniformly 
smooth, and, during the production of belt 16, 
forms the inner surface 20 thereof. The first coating 
56 and the second coating 58 cooperate to com- 
pletely impregnate the reinforcing web 50, thereby 
rendering the elongated strip 36 impermeable to 
fluids, such as lubricating oil and water. 



The other side of reinforcing web 50 is coated 
with a second polymeric resin. The second poly- 
meric resin has a hardness value greater than that 
of the first polymeric resin, so that the longitudinal 
5 grooves 60 provided in the second coating 58 may 
less readily collapse, when belt 16 produced from 
elongated strip 36 is in a press nip. The thickness 
of elongated strip 36, as measured from the sur- 
face of the first coating 56 to the tops of the land 

io areas 62 between grooves 60 in the second coat- 
ing 58, is uniform. As may now be observed, the 
grooves 22 in belt 16 in Figure 3 spiral in a 
substantially longitudinal direction thereabout, be- 
cause elongated strip 36, is wound into the form of 

75 closed helix 38 in Figure 4 to produce belt 16. 

For example, the first coating 56 of a first 
polymeric resin, which forms the inner surface 20 
of belt 16 on its smooth or shoe side, may have a 
hardness value of 88 to 90 on the Shore A scale, or 

20 of 63 to 68 on the Shore C scale. The second 
coating 58 of a second polymeric resin, which has 
grooves 22 and forms the outer surface 19 of belt 
16 on its grooved or felt side, may have a hardness 
value of 96 to 99 on the Shore A scale, or of 83 to 

25 90 on the Shore C scale. 

The elongated strip 36 may be manufactured 
by a process of composite extrusion, such as that 
used to manufacture some belting products. Elon- 
gated strip 36 may be from 2.54 cm to 15.24 cm 

30 wide (1 inch to 6 inches wide), and 7.62 mm (0.300 
inch) thick. Synthetic polymeric resins, such as 
100% solid polyurethane resins, may be used in 
the composite extrusion process to provide the first 
coating 56 and the second coating 58. 

35 With reference to Figure 5, first edge 52 and 
second edge 54 of elongated strip 36 are formed 
so as to cooperativaly provide a buttress joint 64 
when elongated strip 36 coils are overlapped in 
winding closed helix 38. The interface 66 is wider 

40 than the thickness of elongated strip 36, and, when 
coated with an adhesive, provides a more effective 
bonding between successive coils of the closed 
helix 38. 

Figures 6 and 7 show two additional joints for 
45 elongated strip coils. Turning first to Figure 6, a 
skived joint 70 is formed by first edge 72 and 
second edge 74 of elongated strip 76. In all other 
details, elongated strip 76 is of the same construc- 
tion as elongated strip 36. Similarly, an interlock 
so joint 80 is shown in Figure 7, and is formed by first 
edge 82 and second edge 84 of elongated strip 86. 
As before, all other details of elongated strip 86 are 
identical to those of elongated strips 36 and 76. As 
may be observed in Figure 7, interlock joint 80 
55 provides for a certain amount of geometrical reten- 
tion between the first edge 82 and the second 
edge 84 of successive coils formed by elongated 
strip 86 to supplement that provided by the adhe- 
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sive used to join the coils together. 

A urethane-based adhesive may be used to 
secure adjacent coils of closed helix 38 to one 
another, particularly where the elongated strip 36 
includes polyurethane resins, to ensure that fin- 
ished belt 22 is impermeable. 

As may now be recognized, in consequence of 
the manner in which the present belts are con- 
structed, the present invention renders it no longer 
necessary to cut spiral or annular grooves in the 
coating on one side of an endless base fabric by 
mechanical means to produce same for a long nip 
press, as the elongated strip used to assemble the 
belt already is provided with the required grooves. 

In the belts 16 of the present invention, there 
would preferably be six to eight grooves 22 per 
2.54 cm (inch) as determined by counting across 
the belt 16 in a direction transverse to the grooves 
22. The depth of the grooves 22 would fall in the 
approximate range of from 1.52 mm to 2.54 mm 
(0.060 inch to 0.100 inch); the width of the grooves 
22 would fall in the approximate range of from 0.51 
mm to 1.02 mm (0.020 inch to 0.040 inch). 

It will be readily understood that modifications 
to the above would be obvious to anyone skilled in 
the art without departing from the scope of the 
appended claims. 

Claims 

1. A method for manufacturing a belt (16) for use 
as a long nip press belt on a long nip press in 
a papermachine characterized in that it com- 
prises the steps of: 

providing a first process roll (32) and a 
second process roll (34), said first process roll 
and said second process roll being rotatable 
about their respective axes; 

positioning said first process roll (32) and 
said second process roll (34) at a fixed dis- 
tance from one another, said axes of said first 
process roll and said second process roll be- 
ing parallel to one another; 

providing an elongated strip (36) from 
which said belt (16) may be manufactured, 
said elongated strip having a beginning, a first 
edge (52, 72, 82) and a second edge (54, 74, 
84), a constant width, and a uniform thickness, 
said elongated strip including a reinforcing web 
(50) having a first side and a second side, 
wherein said first side is coated with a first 
coating (56) of a first polymeric resin, said first 
coating being uniformly smooth, and wherein 
said second side of said reinforcing web is 
coated with a second coating (58) of a second 
polymeric resin, said second polymeric resin 
having a hardness value greater than that of 
said first polymeric resin, said second coating 



having at least one groove (60) in a longitudi- 
nal direction along said elongated strip; 

forming a first coil of a closed helix (38) . 
from said elongated strip (36) by extending 
5 said beginning of said elongated strip in a taut 

condition from said first process roll (32), ar- 
ound said second process roll (34), and back 
to said first process roll, said first coating (56) 
of said elongated strip facing said first process 
io roll and said second process roll; 

joining said first edge (52, 72, 82) of said 
elongated strip (36) at said beginning of said 
elongated strip to said second edge (54, 74, 
84) of said elongated strip on said first process 
75 roll (32) to close said first coil; 

rotating said first process roll (32) and said 
second process roll (34) in a common direction 
to form additional coils of said closed helix (38) 
by winding said elongated strip (36) onto said 
20 first process roll and said second process roll, 

while joining said second edge (54, 74, 84) of 
said elongated strip being wound onto said 
first process roll and said second process roll 
to said first edge (52, 72, 82) of said elongated 
25 strip already wound thereon at said first pro- 

cess roll, until said closed helix has a desired 
width on said first process roll and said second 
process roll; 

cutting said elongated strip (36) not wound 
30 onto said first process roll (32) and said sec- 
ond process roll (34) from said elongated strip 
previously wound to form said closed helix 
(38); and 

removing said closed helix (38) from said 
35 first process roll (32) and said second process 

roll (34) to obtain said belt (16). 

2. A belt (16) for use in a long nip press for 
dewatering a fibrous web (17), said long nip 

40 press having a cylindrical press roller (12) and 

an arcuate pressure shoe (14) which together 
define a nip (10) therebetween, said belt being 
passed through said nip in conjunction with at 
least one press felt (15) supporting and carry- 

45 ing said fibrous web to be dewatered, said belt 

(16) being between said press felt (15) and 
said arcuate pressure shoe (14) in said nip 
(10), said belt accordingly having a felt side 
and a shoe side, said belt being characterised 

50 in that it comprises: 

an elongated strip (36), said strip being 
elongated in a longitudinal direction, and hav- 
ing a first edge (52, 72, 82), a second edge 
(54, 74, 84), a constant width and a uniform 

55 thickness; 

said elongated strip (36) being wound into 
the form of a closed helix (38) having an axial 
direction, said elongated strip forming a plural- 
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ity of successive coils of said closed helix, 
each of said plurality of successive coils being 
joined to those in contact therewith by joining 
said first edge (52, 72, 82) of said elongated 
strip in each coil to said second edge (54, 74, s 
84) of said elongated strip in a subsequent coil 
in said axial direction of said closed helix to 
form said belt (16); 

wherein said elongated strip (36) com- 
prises a reinforcing web (50), said reinforcing w 
web having a first side and a second side, said 
first side being coated with coating of a first 
polymeric resin, said first coating (56) being 
uniformly smooth, said first coating on said 
first side of said reinforcing web being on said 75 
shoe side of said belt (16); 

said second side of said reinforcing web 
(50) being coated with a second coating (58) of 
a second polymeric resin, said second poly- 
meric resin having a hardness value greater 20 
than that of said first polymeric resin, said 
second coating having at least one groove (60) 
in said longitudinal direction of said elongated 
strip, said second coating on said second side 
of said reinforcing web being on said felt side 25 
of said belt (16); and 

means for joining said first edge (52, 72, 
82) of said elongated strip (36) in each of said 
plurality of successive coils to said second 
edge (54, 74, 84) of said elongated strip in a 30 
subsequent coil. 

3. A belt as claimed in claim 2 wherein said 
reinforcing web (50) is a fabric strip woven 
from monofilament yarns of a synthetic poly- 35 
meric resin. 

4. A belt as claimed in claim 3 wherein said 
monofilament yarns of a synthetic polymeric 
resin are selected from a group consisting of 40 
polyamide and polyester yarns. 

5. A belt as claimed in claim 2 wherein said 
means for joining is an adhesive. 

45 

6. A belt as claimed in claim 5 wherein said 
adhesive is heat-activated. 

7. A belt as claimed in claim 5 wherein said 
adhesive is a urethane-based adhesive. so 

8. A belt as claimed in claim 2 wherein said first 
polymeric resin and said second polymeric 
resin are polyurethane resins. 

55 

9. A belt as claimed in claim 2 wherein said 
second edge (54, 74, 84) of said elongated 
strip (36) in each of said plurality of successive 



coils overlaps said first edge (52, 72, 82) of 
said elongated strip in an adjacent one of said 
plurality of successive coils to form an ex- 
tended joint (64, 70, 80) between said coils, 
said extended joint being wider than said thick- 
ness of said elongated strip. 

10. A belt as claimed in claim 9 wherein said 
extended joint is a buttress joint (64). 

11. A belt as claimed in claim 9 wherein said 
extended joint is a skived joint (70). 

12. A belt as claimed in claim 9 wherein said 
extended joint is an interlock joint (80). 

Patentansprtlche 

1. Verfahren zur Herstellung eines Bandes (16) 
zur Verwendung als Band fOr eine Langspalt- 
presse in einer Papiermaschine, dadurch ge- 
kennzeichnet, dafl es die folgenden Schritte 
umfaBt: 

Schaffung einer ersten Fertigungsrolle (32) 
und einer zweiten Fertigungsrolle (34), wobei 
die erste und die zweite Fertigungsrolle jeweils 
urn deren Achse drehbar sind; 

Positionieren der ersten Fertigungsrolle 
(32) und der zweiten Fertigungsrolle (34) in 
festgelegtem Abstand zueinander, wobei die 
Achse der ersten und der zweiten Fertigungs- 
rolle zueinander parallel angeordnet sind; 

Schaffung eines langen Streifens (36), aus 
welchem das Band (16) hergestellt werden 
kann, welcher einen Anfang, eine erste Kante 
(52, 72, 82) und eine zweite Kante (54, 74, 84), 
eine konstante Breite und eine gleichmafiige 
Dicke hat und eine Verstarkungsbahn (50) mit 
einer ersten und einer zweiten Seite aufweist, 
wobei die erste Seite mit einer ersten, gleich- 
maBig glatten Schicht (56) aus einem ersten 
Polymerharz beschichtet ist und die zweite 
Seite der Verstarkungsbahn mit einer zweiten 
Schicht (58) aus einem zweiten Polymerharz 
beschichtet ist, welches einen grofieren Harte- 
wert als das erste Polymerharz aufweist, und 
mindestens eine Einkerbung (60) in Langsrich- 
tung entlang des langen Streifens aufweist; 

Ausbildung einer ersten Wicklung einer 
geschlossenen Spirale (32) aus dem langen 
Streifen (36) durch Ziehen des Anfangs des 
langen Streifens in gespanntem Zustand von 
der ersten Fertigungsrolle (32), urn die zweite 
Fertigungsrolle (34) herum und zuruck zur er- 
sten Fertigungsrolle, wobei die erste Schicht 
(56) des langen Streifens zur ersten und zwei- 
ten Fertigungsrolle weist; 

ZusammenfGgen der ersten Kante (52, 72, 
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82) des langen Streifens (36) an dessen An- 
fang mit der zweiten Kante (54, 74, 84) des 
langen Streifens auf der ersten Fertigungsrolle 
(34) zum SchlieBen der ersten Wicklung; 

Drehen der ersten und der zweiten Ferti- 5 
gungsrolle (32) und (34) in eine gemeinsame 
Richtung zur Bildung weiterer Wicklungen der 
geschlossenen Spirale (38) durch Aufwickeln 
des langen Streifens (36) auf die erste und die 
zweite Fertigungsrolle, wahrend die zweite 10 
Kante (54, 74, 84) des langen Streifens, wel- 
cher gerade auf die erste und die zweite Ferti- 
gungsrolle aufgewickelt wird, mit der ersten 
Kante (52, 72, 82) des bereits aufgewickelten 
Streifens an der ersten Fertigungsrolle solange 75 
miteinander verbunden wird, bis die geschlos- 
sene Spirale die gewQnschte Breite auf der 
ersten und der zweiten Fertigungsrolle hat; 

Abschneiden des noch nicht auf die erste 
und die zweite Fertigungsrolle (32) und (34) 20 
aufgewickelten langen Streifens (36) von dem 
zur Bildung der geschlossenen Spirale (38) 
bereits aufgewickelten langen Streifen; und 

Entfernen der geschlossenen Spirale (38) 
von der ersten und der zweiten Fertigungsrolle 25 
(32) und (34), um das Band (16) zu erhalten. 

2, Band (16) fur eine Langspaltpresse zur Ent- 
wasserung einer Faserstoffbahn (17), wobei die 
Langspaltpresse eine zylindrische PreBwalze 30 
(12) und einen gekrummten PreBschuh (14) 
umfaBt, welche zwischen sich einen Spalt (10) 
begrenzen, das Band zusammen mit minde- 
stens einem PreBfilz (15), welcher die zu ent- 
wassernde Bahn tragt und stutzt, durch den 35 
Spalt geleitet wird, sich das Band (16) in dem 
Spalt (10) zwischen dem PreBfilz (15) und dem 
gekrummten PreBschuh (14) befindet und das 
Band dementsprechend eine Filzseite und eine 
Schuhseite aufweist, dadurch gekennzeich- ao 
net, daB es umfaBt: 

einen langen Streifen (36), welcher in 
Langsrichtung langgestreckt ist und eine erste 
. Kante (52, 72, 82), eine zweite Kante (54, 74, 
84), eine konstante Breite und eine gleichmaBi- 45 
ge Dicke aufweist; 

wobei der lange Streifen (36) in Form einer 
geschlossenen Spirale (38) in axialer Richtung 
aufgewickelt wird, er eine Vielzahl aufeinander- 
folgender Wicklungen der geschlossenen Spi- so 
rale bildet von denen jede mit den sie beruh- 
renden Wicklungen zusammengefugt wird, in- 
dem die erste Kante (52, 72, 82) des langen 
Streifens bei jeder Wicklung mit der zweiten 
Kante (54, 74, 84) des langen Streifens einer 55 
nachfolgenden Wicklung in axialer Richtung 
der geschlossenen Spirale verbunden wird, um 
das Band (16) zu bilden; 



wobei der lange Streifen (36) eine Verstar- 
kungsbahn (50) mit einer ersten und einer 
zweiten Seite umfaBt, die erste Seite mit einer 
ersten, gleichmaBig glatten Schicht (56) aus 
einem ersten Polymerharz beschichtet ist, wo- 
bei die erste Schicht auf der ersten Seite der 
Verstarkungsbahn sich auf der Schuhseite des 
Bandes (16) befindet; 

wobei die zweite Seite der Verstarkungs- 
bahn (50) mit einer zweiten Schicht (58) aus 
einem zweiten Polymerharz beschichtet ist, 
welches einen groBeren Hartewert als das er- 
ste Polymerharz aufweist, die zweite Schicht 
mindestens eine Einkerbung (60) in Langsrich- 
tung des langen Streifens hat und sich auf der 
zweiten Seite der Verstarkungsbahn, auf der 
Filzseite des Bandes (16), befindet; und 

ein Mittel zum Verbinden der ersten Kante 
(52, 72, 82) des langen Streifens (36) von jeder 
aus der Vielzahl der aufeinanderfolgenden 
Wicklungen mit der zweiten Kante (54, 74, 84) 
des langen Streifens einer nachfolgenden 
Wicklung. 

3. Band nach Anspruch 2, wobei die Verstar- 
kungsbahn (50) ein Gewebestreifen ist, welcher 
aus Monofilgarnen eines synthetischen Poly- 
merharzes gewebt wurde. 

4. Band nach Anspruch 3, wobei die Monofilgarne 
aus einem synthetischen Polymerharz aus ei- 
ner Gruppe ausgewahlt wurden, welche aus 
Polyamid- und Polyestergarnen besteht. 

5. Band nach Anspruch 2, wobei das Mittel zum 
Verbinden ein Klebstoff ist. 

6. Band nach Anspruch 5, wobei der Klebstoff 
warmeaktiviert ist. 

7. Band nach Anspruch 5, wobei der Klebstoff ein 
Klebstoff auf Urethanbasis ist. 

8. Band nach Anspruch 2, wobei das erste und 
das zweite Polymerharz Polyurethanharze sind. 

9. Band nach Anspruch 2, wobei die zweite Kante 
(54, 74, 84) des langen Streifens (36) von jeder 
aus der Vielzahl der aufeinanderfolgenden 
Wicklungen auf der ersten Kante (52, 72, 82) 
des langen Streifens einer benachbarten aus 
der Vielzahl der aufeinanderfolgenden Wicklun- 
gen liegt und eine erweiterte Verbindungsstelle 
(64, 70, 80) zwischen den Wicklungen bildet, 
die breiter als die Dicke des langen Streifens 
ist 
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10. Band nach Anspruch 9, wobei die erweiterte 
Verbindungsstelle eine stumpfe Stofiverbin- 
dung (64) ist. 

11. Band nach Anspruch 9, wobei die erweiterte 
Verbindungsstelle eine TangentialstoBverbin- 
dung (70) ist. 

12. Band nach Anspruch 9, wobei die erweiterte 
Verbindungsstelle eine Verriegelungsverbin- 
dung (80) ist. 

Revendlcations 

1. Proc£d§ pour fabriquer une courroie (16) pour 
I'utilisation en tant que courroie pour une pres- 
se k intervalle de presse allong^ dans une 
machine k papier, caracteris6 en ce qu'il com- 
prend les etapes consistant k : 

- pnSvoir un premier rouleau de travail (32) 
et un second rouleau de travail (34), ledit 
premier rouleau de travail et ledit second 
rouleau de travail Stant capables de tour- 
ner autour de leurs axes respectifs ; 

- positionner ledit premier rouleau de tra- 
vail (32) et ledit second rouleau de travail 
(34) a une distance fixe Tun de I'autre, 
lesdits axes dudit premier rouleau de tra- 
vail et dudit second rouleau de travail 
6tant paralleles Tun k Pautre ; 

- prSvoir un ruban allonge (36) k partir 
duquel on peut fabriquer ladite courroie 
(16), ledit ruban allonge comportant un 
debut, un premier bord (52, 72, 82) et un 
second bord (54, 74, 84), une largeur 
constante, et une epaisseur uniforme, le- 
dit ruban allong£ comprenant une nappe 
de renfort (50) ayant un premier cot6 et 
un second cot4, ledit premier cote etant 
revetu d'un premier revetement (56) en 
une premiere resine polymdre, ledit pre- 
mier revetement £tant uniform^ment lis- 
se, et ledit second cot§ de ladite nappe 
de renfort §tant revetue avec un second 
revetement (58> d'une seconde resine 
polym&re, ladite seconde resine polymfe- 
re ayant une durete superieure k celle de 
ladite premiere resine polymere, ledit se- 
cond revetement ayant au moins une rai- 
nure (60) dans une direction longitudinale 
le long dudit ruban allong6 ; 

- former une premiere spire d'une h£lice 
fermee (38) avec ledit ruban allonge (36) 
en etendant ledit debut dudit ruban allon- 
ge dans une condition tendue depuis le- 
dit premier rouleau de travail (32), autour 
dudit second rouleau de travail (34), et 
en retour jusqu'audit premier rouleau de 



travail, ledit premier revetement (56) du- 
dit ruban allongg faisant face audit pre- 
mier, rouleau de travail et audit second 
rouleau de travail ; 

5 - joindre ledit premier bord (52, 72, 82) 

dudit ruban allong§ (36) au d6but dudit 
ruban allongg avec ledit second bord (54, 
74, 84) dudit ruban allongg sur ledit pre- 
mier rouleau de travail (32) pour reformer 

70 ladite premiere spire ; 

- faire tourner ledit premier rouleau de tra- 
vail (32) et ledit second rouleau de travail 
(34) dans une direction commune pour 
former des spires additionnelles de ladite 

is helice fermee (38) en enroulant ledit ru- 

ban allong§ (36) sur ledit premier rouleau 
de travail et sur ledit second rouleau de 
travail, tout en joignant ledit second bord 
(54, 74, 84) dudit ruban allongS qui est 

20 enroule sur ledit premier rouleau de tra- 

vail et sur ledit second rouleau de travail 
avec ledit premier bord (52, 72, 82) dudit 
ruban allong£ qui est dej& enroule sur 
lesdits rouleaux, au niveau dudit premier 

25 rouleau de travail, jusqu'St ce que ladite 

h£lice fermee ait une fargeur d€sir£e sur 
ledit premier rouleau de travail et ledit 
second rouleau de travail ; 

- couper ledit ruban allongg (36) qui n'est 
30 pas enroule sur ledit premier rouleau de 

travail (32) et ledit second rouleau de 
travail (34), par rapport audit ruban allon- 
g6 precedemment enroulS pour former 
ladite helice fermee (38) ; et 
35 - enlever ladite h§lice fermee (38) par rap- 

port audit premier rouleau de travail (32) 
et audit second rouleau de travail (34) 
pour obtenir ladite courroie (16). 

40 2. Courroie (16) destinee k §tre utilisee dans une 
presse a intervalle de presse allonge pour des- 
hydrater une nappe fibreuse (17), ladite presse 
Comportant un rouleau de presse cylindrique 
(12) et un patin de pression cintr§ (14) qui 

45 d^finissent ensemble un intervalle de presse 

(10) entre eux, ladite courroie £tant pass^e k 
travers ledit intervalle de presse, conjointement 
avec au moins un feutre de pressage (15) qui 
supporte et qui transporte ladite nappe fibreu- 

50 se a deshydrater, ladite courroie (16) etant 

entre ledit feutre de pressage (15) et ledit patin 
de pression cintre (14) dans ledit intervalle de 
presse (10), ladite courroie presentant ainsi un 
cote feutre et un co\6 patin, ladite courroie 

55 6tant caracterisee en ce qu'elle comprend : 

- un ruban allongg (36), ledit ruban §tant 
allonge dans une direction longitudinale, 
et comportant un premier bord (52, 72, 
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82), un second bord (54, 74, 84), une 
largeur constante et une £paisseur uni- 
forme ; 

- ledit ruban allonge (36) ytant enroule* 
sous la forme d'une hSlice ferm^e (38) 5 
possedant une direction axiale, ledit ru- 
ban allongy formant une plurality de spi- 
res successives de ladite hyiice ferm^e, 
chacune desdites spires de ladite plurali- 
ty de spires successives ytant jointes k 10 
celles qui sont en contact avec elles- 
m§mes en joignant ledit premier bord 

(52, 72, 82) dudit ruban allonge* dans 
chaque spire audit second bord (54, 74, 
84) dudit ruban allonge* dans une spire 75 
successive dans ladite direction axiale de 
ladite hyiice ferm^e pour former ladite 
courroie (1 6) ; 

- ledit ruban allonge (36) comprehant une 
nappe de renfort (50), ladite nappe de 20 
renfort ayant un premier cote* et un se- 
cond cote\ ledit premier cote Slant reve- 

tu avec un revetement d'une premiere 
resine polymere, ledit premier revete- 
ment (56) etant uniformement lisse, ledit 25 
premier revetement sur ledit premier 
cotS de ladite nappe de renfort etant sur 
ledit cote* patin de ladite courroie (16) ; 

- ledit second cote de la nappe de renfort 

(50) ytant revetu avec un second revete- 30 
ment (58) d'une seconde resine polyme- 
re, ladite seconde resine polymere ayant 
une durete* superieure a celle de ladite 
premiere resine polymere, ledit second 
revetement ayant au moins une rainure 35 
(60) dans ladite direction longitudinale 
dudit ruban allonge, ledit second revete- 
ment sur ledit second cote de ladite nap- 
pe de renfort etant sur ie cote feutre de 
ladite courroie (16) ; et 40 

- des moyens pour joindre ledit premier 
bord (52, 72, 82) dudit ruban allonge* (36) 
dans chacune desdites spires de ladite 
plurality de spires successives audit se- 
cond bord (54, 74, 84) dudit ruban allon- 45 
ge* dans une spire successive. 

3. Courroie selon la revendication 2, dans laquel- 
le ladite nappe de renfort (50) est un ruban de 
textile tisse avec des fils de monofilaments so 
d'une resine polymere synth&ique. 

4. Courroie selon la revendication 3, dans laquel- 
le lesdits fils de monofilaments de resine poly- 
mere synth^tique sont choisis parmi un groupe 55 
comprenant les fils polyamides et les fils po- 
lyester. 



5. Courroie selon la revendication 2, dans laquel- 
le lesdits moyens pour joindre lesdits bords. 
sent un adh§sif. 

6. Courroie selon la revendication 5, dans laquel- 
le ledit adhesif est active* k chaud. 

7. Courroie selon la revendication 5, dans laquel- 
le ledit adhesif est un adhesif k base d'ur&ha- 
ne. 

8. Courroie selon la revendication 2, dans laquel- 
le ladite premiere rSsine polymere et ladite 
seconde resine polymere sont des rSsines po- 
lyurethanes. 

9. Courroie selon la revendication 2, dans laquel- 
le ledit second bord (54, 74, 84) dudit ruban 
allonge (36) dans chacune desdites spires de 
ladite plurality de spires successives chevau- 
che ledit premier bord (52, 72, 82) dudit ruban 
allonge dans une spire adjacente de ladite 
plurality de spires successives, pour former un 
joint etendu (64, 70, 80) entre lesdites spires, 
ledit joint etendu ytant plus large que ladite 
ypaisseur dudit ruban allongy. 

10. Courroie selon la revendication 9, dans laquel- 
le ledit joint etendu est un joint en bout-&-bout 
(64). 

11. Courroie selon la revendication 9, dans laquel- 
le ledit joint etendu est un joint en biseau (70). 

12. Courroie selon la revendication 9, dans laquel- 
le ledit joint etendu est un joint k emboftement 
(80). 
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FIG. 3 




FIG. 4 
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